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INTRODUCTION

This appendix contains the detailed descriptions and technical data
to support the Introduction and Problem Identification sections of the
Main Report. In the interest of clarity and presentation, the appendix
1s presented in essentially two sections. The first section contains
information on the study authority and scope, the study area and other
studies and reports.

The second section contains information on the existing regional
profile and projected future conditions. It also identifies specific
water and related land resources problems, needs, and opportunities to be
addressed in plan formulation.

-

STUDY AUTHORITY

Authority for this report 1Is derived from seven Congressional
resolutions combined under one resolve and adopted by the Committee on
Public Works of the United States Senate. These resolutions provided
authority for the Pawcatuck River and Narragansett Bay (PNB) Drainage
Basins Study, shown on Plate A-1, of which this interim report is in
partial response. The report is also submitted in response to a letter
dated 8 January 1978 received from the Governor of Rhode Island which
requested the Corps of Engineers to investigate the feasibility of the
Big River Reservoir in the interest of flood damage prevention, water supply
and allied water uses. The resolutions pertaining to this study and report
are the following:

Resolution adopted 29 March 1968 by the Committee on Public
Works of the United States Senate:

"That the Board of Engineers for Rivers and Harbors, created
under Section 3 of the River and Harbor Act approved June 13,
1902, be, and 18 hereby requested to review the report on

Land and Water Resources of the New England-New York Region,
transmitted to the President of the United States by the
Secretary of the Army on April 27, 1956, and subsequently
published as Senate Document Numbered 14, Eighty-fifth Congress,
with a view to determining, in light of the heavy damages
suffered during the storm of March 1968, in southern New
England, the advisability of improvements, particularly in the
Pawcatuck River Basin, Rhode Island, and in the Narragansett
Bay Drainage Basin, Massachusetts and Rhode Island, in the
interest of flood control, navigation, water supply, water
quality control, recreation, low-flow augmentation, and

other allied water uses."
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Resolution adopted 10 July 1968 by the Committee on Public
Works of the United States House of Representatives:

"That the Board of Engineers for Rivers and Harbors is hereby
requested to review the reports on the Land and Water Resources
of the New England-New York Region, transmitted to the
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President of the United States by the Secretary of the Army on
April 27, 1956, and subsequently published as Senate Document
Numbered 14, Eighty-fifth Congress, with a view to determining

in light of the heavy damages suffered during the storm of

March 1968, in southern New England, the advisability of
improvements, particularly in the Pawcatuck River Basin, Rhode
Island, and in the Narragansett Bay Drainage Basin, Massachusetts
and Rhode Island, in the interest of flood control, navigation,
water supply, water quality control, recreation, low-flow
augmentation, and other allied water uses.”

Resolution adopted 2 February 1970 by the Committee on Public
Works of the United States Senate:

"That the Board of Engineers for Rivers and Harbors, created
under Section 3 of the River and Harbor Act approved June 13,
1902, be, and is hereby requested to review the report on

Land and Water Resources of the New England-New York Region,
transmitted to the President of the United States by the
Secretary of the Army on April 27, 1956, and subsequently
published as Senate Document Numbered 14, Eighty-fifth Congress,
and other pertinent reports, with a view to determining whether
any improvements for flood control and other water resources
purposes are advisable at this time, particularly along the
Pawtuxet River, Pocasset River, and Meshanticut Brook, at

and in the vicinity of Cranston, Rhode Island.”

SCOPE OF THE STUDY

This survey study focused on the identification of water supply, flood
damage, and recreation problems in the study area and evaluated these
problems in relationship to the overall environmental, social, and economic
needs of the people living and working therein. The study resulted in the
development of alternative solutions tc provide adequate water for study
area communities, to protect flood-prone areas and prevent flood damages,
and also to meet the recreational needs of people within the study area and
within the State. The costs, benefits, and environmental impacts associated
with implementing the various alternatives were also investigated as was the
selection of the plan that would most 2ffectively solve the problems in a
way that would be compatible with environmental and socio-economic needs.

Detailed investigations were limited to those communities within the
Pawtuxet River basin, one of five major sub-basins comprising the entire PNB
Study region, and, for purposes of water supply planning, within the
legislated service area of the Providence Water Supply Board. WNot all areas
were investigated to the same level of detail but only where improvements
warranted detailed study.

This report is based upon area field reconnaissance, topographic
surveys, solils investigations, hydrologic and hydraulic investigations, water
quality studies, water usage studies, consultation with local interests,
review and evaluation of prior studies and reports, and other related studies.
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Data concerning basic demographic and economic conditions within the study
area were obtained from field investigations, published reports and
consultation with local officials. Records of the United States Geological
Survey and National Weather Service were utilized for determination of l
climatologic, hydrologic and hydraulic data, and water supply information
was obtained from past and current records of the Rhode Island Department

of Environmental Management, Water Resources Board and water supply agencies
within the study area. Data concerning flood conditions for past floods
were determined by field damage surveys, consultation with local officials,
and local and published reports. 1Initial plan formulation and last stage
studies in the preparation of this report were coordinated with other
Federal, State, regional and local agencies having expertise in water
resources development, special interest groups, and the general public.

The remaining areas of the PNB study region are the focus of other
studies being conducted by the Corps of Engineers in total response to the
authorizing resolutions.

STUDY AREA

The study area, located in the central section of Rhode Island, is
part of the overall Pawcatuck River and Narragansett Bay Drainage Basins
(PNB) Study which encompasses five major sub-basins and all or parts of 102
communities in Massachusetts, most of Rhode Island, and part of Connecticut
as shown previously on Plate A-l. The study area includes the entire
Pawtuxet River Basin and portions of the Providence River Group and Narra-
gansett Bay Local Drainage area. The 469.1 square miles of land that make
up the study area comprises the greater portion of Providence County and
all of Kent County and Bristol County. The study area includes a major
portion of the Providence-Pawtucket-Warwick Standard Metropolitan Statistical
Area (SMSA).

The Big River Reservoir study region is generally rectangular in shape
with an irregular eastern boundary that runs coincident with the Massachusetts- .
Rhode Island border. 1In addition, the area is bounded by Connecticut to the
west, the towns of Burrillville, North Smithfield and Lincoln to the north,
and Exeter and North Kingstown to the south as shown on Plate A-2. The study
area includes 17 cities and towns in Rhode Island, 15 of which comprise the
legislated service area of the Providence Water Supply Board (PWSB). The
other two communities, East Greenwich and West Greenwich, are included in :
the study area since they are served by one of the major water supply systems :
in the study area.

OTHER STUDIES AND REPORTS

CORPS OF ENGINEERS

Pawcatuck River and Narragansett Bay (PNB) Urban Study

In February 1973 the ongoing PNB water and related land resources study
was reoriented to urban study status under the direction of the New England
Division, Army Corps of Engineers. Areas addressed in the study include
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inland flood control and flood plain management, water supply, coastal
restoration and protection, and navigation.

Drainage basins reported on in the PNB study include the Pawtuxet
River, Taunton River, Pawcatuck River, Narragansett Bay Local Drainage,
and the Providence River Group, which comprises the Blackstone, Woonasqua-
tucket, Moshassuck, and Ten Mile River Basins. An interim report is
scheduled for release in FY 1981 on the Blackstone River Basin. Investi-
gations of the other basins are being completed this year, with findings
and recommendations due to be included in the overall PNB report scheduled
for publication in FY 1981.

Investigations of the Taunton, Woonasquatucket and Ten Mile Rivers
are flood management type studies, because no significant structural
solutions were shown to be economically justified. The Moshassuck River
study is being carried out as a separate flood plain management study.
The Blackstone River Basin flood control study is described later in this
section.

Detailed regional water supply alternatives for the entire PNB study
area will be part of the overall report.

PNB Water Supply Study

A study of water supply alternatives for the Pawcatuck River and
Narragansett Bay (PNB) drainage basins was completed in January 1979 under
contract by the New England Division, Corps of Engineers. The draft report
proposed alternative water supply plans to serve the PNB region, including
surface water, groundwater, and combinations thereof. The study's recommended
plan includes development of the Big River Reservoir to help meet future
demands of the Providence area.

Blackstone River Basin Study

As part of the PNB study, flood control problems and needs of the
Blackstone River Basin have been addressed in a separate report by the New
England Division, Corps of Engineers. The final report, to be released in
FY 1981, will recommend both structural and nonstructural flood damage
reduction measures to meet the basin's needs.

Pawtuxet River Water Quality Sctudy

A one year water quality sampling and analysis program for the Pawtuxet
River was initiated in September 1975 by the Environmental Protection Agency
and the National Marine Water Quality Laboratory under contract to the New
England Division, Corps of Engineers. The program entailed collection of
water samples from the Pawtuxet River at three upstream sampling stations
and another sampling station near the river mouth, during 20 sampling periods.
The program involved bacteriological analyses for total and fecal coliforms
and physical-chemical analyses for nonfilterable residue, bilochemical oxygen
demand (BOD) and various heavy metals.
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Flood Control Project Environmental Report

Under the direction of the New England Division, Corps of Engineers,
an eawironmental report was prepared in February 1975 (with minor
revisions in May 1975). It concerned measures under consideration by the
PNB study to reduce flood damages in the Pawtuxet River watershed. The
report discussed the environmental setting without the proposed flend
control measures, the probable impacts of the proposed actions, and
alternatives to the proposed actions. Findings were summarized in the
information pamphlet prepared for the midstage public meetings held by
the New England Division at Warwick and Cranston in May 1975.

Flood Plain Information Studies

Flood plain information studies of selected streams in Cranston,
Warwick and West Warwick have been completed by the New England Division,
Corps of Engineers.

North Atlantic Regional Water Resources (NAR) Study

Authorized by the 1965 Flood Control Act, the North Atlantic Regional
Water Resources (NAR) Study was one of 20 regional studies conducted
throughout the United States under Level A guidelines established by the
Water Resources Council. Published in .june 1972 by the North Atlantic
Division, Corps of Engineers, the report encompassed all river basins
draining into the Atlantic Ocean from Maine to Virginia and all New York
and Vermont areas draining into the St. Lawrence River from St. Regis, New
York eastward. The objective was to establish a broad master plan or
framework as a basis for regional water and related land resources manage-
ment. Fifteen water resources needs in each of the 21 subregions of the
NAR study area were projected through the year 2020. Several alternative
planning objectives were utilized: envirommental quality, national efficiency
(or income), regional development, or mixed objectives. A basic finding for
the entire study area was that the NAR water resources cannot support
continuation of the customary development and consumption. Research, study
and management of water, land and envirommental resources are needed to
reduce the needs for excessive monetary and natural resource investments.

The report indicated that the PNB arca will need help in eliminating
its unemployment. Its water resources management program should be oriented
toward increasing regional development, but with some environmental quality
constraints. Key long-term (2020) needs for the PNB area were water quality
management and improvement to meet state standards, availability of power
plant cooling water (mostly saltwater sites), water supply withdrawal and
importation measures (with future shift expected by many industries from
self-supplied to publicly supplied systems), flood damage reduction measures
as land becomes scarce, commercial navigation improvements, shore erosion
protection for selected sites, and increased opportunities for water-oriented
recr:ation, fish and wildlife recreation, and recreational boating.




Northeastern United States Water Supply (NEWS) Study

Under authority of the 1965 Flood Control Act, a regionwide assessment
of water supply problems of the metropolitan areas between Maine and
Virginia was made as part of the Northeastern United States Water Supply ‘
(NEWS) Study, under the direction of the North Atlantic Division, Corps .
of Engineers. A draft report was prepared by the New England Division in
November 1969 concerning long-range water supply nceds in Rhode Island and
most of Massachusetts. The surface water project proposed for the Pawtuxet
watershed area are the same as those recommended in the 1967 report to the
former Rhode Island Water Resources Coordinating Board. No groundwater
projects were proposed for the Pawtuxet watershed area by the U.S. Geological
Survey, which analyzed all existing groundwater data as theilr contribution
to the study.

Navigation Survey Report

In response to a resolution by the House of Representatives Committee
on Public Works, a report prepared in June 1961 by the New England Division,
Corps of Engineers recommended provision of a small boat harbor improvement
at Pawtuxet Cove, the small tidewater indentation at the mouth of the river.
The project was authorized by the 1962 River and Harbor Act and was completed
in 1966. It entailed dredging an entrance channel 6 feet deep and 100 feet
wide, with a turning basin at the northern end; dredging an anchorage 6 feet
deep over a l4-acre area at the south side of the entrance channel; and
construction of a 2,200-foot long sheltering dike at the east side of the
anchorage.

Narragansett Bay Area Hurricane Survey Reports

Public Law 84-71 study authority, which was adopted following the
damaging hurricanes of 31 August 1957, led to the 1958 authorization and
1961~66 construction of the Fox Point Barrier across the upper reach of the
Providence River at Providence. A plan for hurricane tidal flood protection
for the Narragansett Bay area, known as the Lower Bay Barriers, was completed
in January 1965 by the New England Division. The report called for provisions
of rockfill barriers (top elevation 25 feet above mean sea level) across the
East and West passages to Narragansett Bay and across the upper passage of
the Sakonnet River, subject to local agreement for participation in the
project. Ungated navigation openings would be provided at each passage and
80 sluice gates would normally remain open to allow additional tidal inter-
change. The barriers would reduce the wave action level of 18.0 feet at
Pawtuxet Cove that accompanied the record hurricane flood of 21 September
1938 (frequency slightly less than once in 100 years) to approximately 10.6
feet, and would reduce the 1938 tide (stillwater) level of 15.3 feet to
approximately 7.8 feet.

A majority of the comments made at the 1956 public meeting on the Fox
Point Barrier project expressed general approval of the lower Narragansett
Bay protection concept. Support by Massachusetts interests continued strong
during the course of the Narragansett Bay study. However, support by the
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Rhode Island citizens waned and opposition was expressed concerning
various biological, aesthetic, tidal interchange, water quality, salinity
and navigation aspects of the Lower Bay Barriers plan. In view of this
lack of support, the Secretary of the Army's report to the Congress
recommended that no project be authorized for the lower Narracansett Bay
area until such time as Rhode Island citizens expressed approval of the
project.

Flood Control Survey Report

In response to Section 5 of the 1937 Flood Control Act, the
Providence District, Corps of Engineers prepared a report in October 1939
that recommended a flood control plan for the Pawtuxet River watershed.
The plan entailed local protection works at Clyde (along the North Branch
in West Warwick) and a gated diversion dam near Pontiac (along the main
river in Warwick) to divert floodwaters from the main river southward
through a diversion channel that would discharge at Apponaug Cuve, at the
head of Greenwich Bay in Warwick. Both projects were authorized by the
1941 Flood Control Act, but authorization expired in 1951 as local
participation (lands, easements, right-of-ways, cost sharing in 25 percent
of the first cost of the Pontiac Diversion not to exceed $347,000, and
operation and maintenance of the project following completion) was not
forthcoming.

OTHER FEDERAL AGENCIES

Rhode Island Areawide Water Quality Management Plan

Under Section 208 of the Federal Water Pollution Control Act Amendments
of 1972, Rhode Island was awarded an EPA grant to develop an areawide water
quality management plan to assure adequate control of all sources of
pollution in the state. The final plan establishes management strategies
for all activities associated with the generation of point and nonpoint
sources of pollution. Nonpoint sources of pollution on which planning
emphasis were placed include marinas, landfill sites, groundwater pollution,
and urban runoff. Point sources to be discussed in detail include combined
sewer overflows and municipal wastewater treatment facilities. Also to be
examined will be legal, institutional and financial arrangements for
developing the necessary agencies to manage or control wastewater generation.
The objective of these investigations is to provide a plan for attaining
the Act's 1983 goals of fishable and swimmable water quality, wherever
possible.

Cranston Flood Hazard Analysis Report

At the request of the city of Cranston and the Rhode Island Statewide
Planning Program a flood hazard analysis report on the Pocasset River and
Meshanticut Brook within Cranston was published in September 1973 by the
Soil Conservation Service, which assisted the Northern Rhode Island Conser-
vation District. An addendum to this report was published in December 1974.
The report contains flood maps, high water profiles and typical valley cross
gsections which provide a guide for the development of local regulations and
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other flood management measures for minimizing flood damages. Information
was compiled for 10-year, 50-year, 100-year and 500-vear frequency floods,
except for the flood maps which show only the 50-year and 500-year flood
limits. The 100-year flood limits are essentially the same as the 50-year
flood limits.

Flood Insurance Studies

Under authority of the National Flood Insurance Act of 1968, Flood
Insurance Study reports have been prepared by the Federal Insurance Admin-
istration, Federal Emergency Management Agency for the communities of
Barrington, Bristol, Warren, East Providence, North Providence, Providence,
Cranston, Warwick, Johnston, Smithfield, Glocester, West Warwick, and East
Greenwich, which are operating under the regular program. The towns of
Foster, Scituate and West Greenwich have flood insurance studies in progress
and are now eligible for flood insurance under the emergency program until
specific flood zones and actuarial rate are determined and flood plain zoning
is enacted. A flood hazard analysis of the Pocasset River in Johnston has
been completed by the Soil Conservation Service office in West Warwick.

United States Geological Survey

Water resources investigations have been conducted by the U.S. Geological
Survey (USGS) in cooperation with the State of Rhode Island for various
regions within the study area. These investigations, ranging from
reconnaissance-type studies to detailed studies of water resources for river
basins throughout the study area, have centered primarily in southeastern
Massachusetts and Rhode Island. These studies have included groundwater
availability investigations in the Taunton River Basin, the Lower Blackstone
River Basin in Massachusetts and Rhode Island, and the Pawcatuck River Basin.
The results have been published in the USGS Hydrologic Investigations Atlases
as well as in various reports prepared by both states.

REGIONAL

Report of the Southeastern New England (SENE) Study

As part of the program established by the 1965 Water Resources Planning
Act that multipurpose, coordinated plans be developed for each subregion or
major river basin in the nation, a comprehensive Level B study of the coastal
basins of eastern Massachusetts, Rhode Island and the southeastern corner
of Connecticut was authorized by the Water Resources Council. Under the
direction of the New England River Basins Commission, a Federal-State study
team evaluated existing, 1990 and 2020 needs in the SENE area (including all
of the PNB area), principally those concerning water supply, water quality,
recreation, marine management, flooding and erosion, mineral extraction, and
the siting of electrical power and petroleum facilities. The report to the
Water Resources Council, submitted in March 1976, indicated that continuing
urban growth in the SENE area can be accommodated but should be guided to
protect fragile resources and make development more efficient.

The report made the following key recommendations for meeting 1990
needs in the Pawtuxet River Basin: petition the General Assembly to approve
construction of Big River Reservoir; expand Cranston and Warwick secondary
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treatment plant at Coventry or expand the existing secondary treatment
plant at West Warwick; acquire key wetlands and flood plains; and consider
nonstructural flood plain management solutions wherever possible under the
authority of Section 73 of the Water Resources Development Act of 1974.
The SENE study efforts were closely coordinated with those of the PNB
study.

The SENE study recognized that specific project proposals to resolve
the major flood problems in the lower basin were being evaluated in the
PNB study. Therefore, the SENE study concentrated its recommendations on
regulatory, soil conservation and forestry measures that all basin munici-
palities could adopt to reduce flood plain encroachment, erosion and non-
point source pollution.

NENYTAC Report

A report by the New England-New York Inter-Agency Committee (NENYIAC)
was completed in March 1955. It contained an inventory of resources
entailing streamflow regulation, water supply, water quality, flood control,
hydroelectric power, navigation, shore erosion, fish and wildlife, recreation,
historic sites, land management, mineral production and insect control. The
report indicated that benefits could be realized from streamflow regulation
and pollution control measures in the Pawtuxet watershed, but no projects
were recommended for these or other study elements. Part One (briei summary)
and Chapter 1 of Part Two (general discussion) of the report have been
published as Senate Document No. 14, 8th Congress, lst Session, Chapter XVII
of Part Two, '"Narragansett Bay Drainage Basins," discusses the resources of
the Pawtuxet, Blackstone and Taunton watersheds and local drainage into
Narragansett Bay and the Sakonnet River.

STATE

Big River Water Supply Project

In 1976, the Rhode Island Water Resources Board engaged Keyes Associates
and Metcalf & Eddy, Inc., (KAME) to conduct a five-phase program beginning
with preliminary studies and leading to detailed plans, specifications and
construction for the Big River Reservoir project. Funds were allocated to
undertake Phase 1 of the investigations, which called for the development of
basic data and preliminary designs. Reports on geotechnical investigations,
water treatment plant design and an inventory of vegetation, wildlife and
aquatic biota were produced in November 1977 along with detailed mapping of
the reservoir site and aqueduct facilities.

Basinwide Water Quality Management Plans

Prepared by the Statewide Planning Program under Title III, Section 303e,
these plans covered water quality management objectives for each of the seven
Rhode Island drainage basins. Each plan determined existing water quality,
identified pollution sources, and assigned water quality standards to the
waters of each basin. The plans also indicated stream pollution level
reductions necessary to meet State water quality objectives.




State Land Use Policies and Plan

A report published by the Rhode Island Statewide Planning Program
in January 1975 set forth a statewide land use policy and plan for the i
next 20 years. The purpose of the plan was to guide future land use and
development by recommending policies and allocations of areas to various N
uses. The plan was based on an analysis of alternative development
patterns and of factors influencing development. It forms part of the
State Guide Plan and is closely related to the other plan elements for
transportation, public facilities, economic development, recreation and
historic preservation.

Plan for Recreation, Conservation and Open Space

The recreation plan, published in 1971 by the Rhode Island State-
wide Planning Program, an element of the State Guide Plan, is closely
related to the state's land use policies and plan. Many of the goals and
policies expressed in the recreation plan were included in the land use
plan, including allocation of land for recreation and conservation purposes
and encouragement of orderly urban growth.

Plan for Development of Public Water Supplies

The former Rhode Island Statewide Comprehensive Transportation and
Land Use Planning Program published a plan for the Development and Use of
Public Water Supplies in September 1969. The report analyzed problems and
aspects of public water supply and distribution and methods of dealing with
them.

The four major parts of the report are:
Water supplies and systems in Rhode Island.
. Forecasts of future water needs.
. A plan to provide for Rhode Island's future water needs.

Implementation of the water supply and distribution plan.

Rhode Island Water Supply Reports

The first comprehensive study on water resources in Rhode Island was
made for the former Rhode Island Water Resources Commission in 1952. As
part of the study, several reservoir sites were proposed to increase the
safe yileld of the supply sources of the City of Providence. Recommended
sites included Nooseneck River and Big River.

In 1976 a report was made to the former Water Resources Coordinating
Board, updating the 1952 and 1957 consultant reports to the Board, to reflect
the drought conditions of the early 1960's and the attendant water supply
problems. The report proposed a phased development program to meet increased
demands expected in 1990 and 2020. The report proposed construction (about
1980) of a reservoir on the Big River just upstream from the existing Flat
River Reservoir (industrial water supply) to produce an initial 29 MGD of
water supply yleld for the Providence metropolitan service area. Also




proposed were flood skimming of the Flat River (about 1995) and transfer
to Big River Reservoir, plus development of facilities after 2005 that
would divert and later store floodflow tributaries of the Thames and
Pawcatuck River Basins, located to the west, to augment the yields of Big
River Reservoir. In conjunction with these studies, the present Rhode
Island Water Resources Board during 1965-1966 acquired 8,270 acres for
the Big River Reservoir project.

Early Rhode Island Water Supply Reports

Reports prepared in January 1928 and September 1936 by the Rhode
Island State water supply and planning agencies provided information
concerning the watershed record flood of February 1886. Additional
hydrologic information was compiled by the City of Providence, which had
diverted public water supplies from the Pawtuxet River since 1870.

Detailed water supply studies were also completed by the City of Providence
as the result of the 1915 Water Act of Rhode Island, which authorized the
development and 1926 completion of Scituate Reservoir on the North Branch
of the Pawtuxet River in Scituate.

LOCAL

Bristol County Water Supply Reports

A report to the Bristol County Water Company was completed by Metcalf &
Eddy, Inc. in 1978. The study proposed a program of phased development of
local supplies to meet future needs of the water company's service area.
Major proposals of the report were development of new local surface and
groundwater supplies and construction of a diversion to increase existing
surface water yields. The recommendations of this report differed from
those of earlier studies, which had proposed construction of a transmission
main under the Providence River, to link Barrington, Bristol and Warren with
the Providence Water Supply Board system from which additional supplies
would be obtained. Rising costs of construction were cited as making the
Providence connection less feasible in recent years.

A study on the feasibility of community acquisition of the Bristol
County Water system has been conducted for the three communities by Weston
& Sampson, Engineers. A report on Part 1 of the study was completed in
November 1979.

Pawtuxet Water Quality Report

A study of water quality in the Pawtuxet River was conducted by Brown
University under a grant from the National Science Foundation. This report,
published in August 1972, stated that previously identified water quality
conditions had deteriorated by one or two water use classifications in most
reaches since the 1966 analysis by the Rhode Island Department of Health.

The report also indicated that existing water quality management is ineffective
and a strong regional management agency that can collect monetary charges

on effluents is needed. Also required is the formation of a water quality
monitoring consortium, consisting of industries and sewage treatment plants

for year-round monitoring of the river.
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Providence Water Supply Board Report

In 1964, C. A. Maguire and Associates reported to the Providence
Water Supply Board on the feasibility of enlarging water treatment
facilities at Scituate Reservoir and providing an additional aqueduct to
Warwick and Cranston, to which a future connection from Big River Reservoir
could be made.

In 1968 a report on improvements for the Providence water service area
was prepared for the Board by C.A. Maguire & Associates. Recommendations
of this report included development of the Big and Wood River Reservoirs
and a reservoir on Moosup River to Qeet expected needs through 2015.

v v

EXISTING CONDITIONS

CLIMATOLOGY

Temperature

The study area is near 41°40'N, latitude in the nor theast continental
United States. At this latitude the climate can best be characterized as
moderately cool and humid. The average annual temperature is about 50°F.,
with monthly averages varying from a high of 73° in July to a low of about
29° in January.

Precipitation

The average annual precipitation over the study area varies from about
43 inches in the lower coastal areas to about 48 inches in the uplands in
the vicinity of Big River. Some of the precipitation during the winter
months is in the form of snowfall, which averages about 40 inches per year
over the Pawtuxet River basin.

Mean relative humidity in the area is about 70 percent.

Detailed climatological information is presented in Appendix D,
"Hydrologic Analysis."

FLOODS

Floods can occur in the Pawtuxet River basin any season of the year as
a result of intense rainfall or in the winter or spring as a result of
rainfall in combination with snowmelt. Flood damage potential is generally
concentrated along the mainstem of the Pawtuxet River in the lower, more
densely developed areas of the basin. Some of the more notable floods that
have occurred in the nineteenth and twentieth centuries were in September
1815, February 1886, November 1927, March 1936, July 1938, September 1938,
August 1954, March 1968, and most recently in March 1979.
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Flood damage surveys conducted in 1972 and 1973 indicated that an
estimated 20-year frequency flood would have caused losses in excess of
$1,500,000 along the mainstem Pawtuxet River downstream of Natick Dam
even had there been no new development. A flood of an estimated 50-year
frequency would likewise have resulted in losses exceeding $7 million,
(figures are at September 1978 price levels). The heaviest losses would
have occurred in Warwick followed by Cranston and West Warwick. Damages
in remaining Pawtuxet River basin areas resulting from the 20-year or
50-year flood event are minor in comparison to mainstem losses.

Approximately 2000 structures, including homes and commercial
establishments, located along the mainstem of the Pawtuxet River would
be flooded to various levels from a flood of Standard Project Flood
proportions (maximum flood caused by conditions characteristic of the
area).

DROUGHTS

The long-term rainfall of the Pawtuxet River basin of approximately
43 inches per year is the average of many highs and lows. When rainf